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(54) PACWMPHTEJlb CKBAXHH 

(57) M3o6pcTeMwe othocmtch k ropnow npo- 

MWIU/1CHHOCTM M M0XC6T 6bJTb MCnOHb30B3M0 B 

nHesMoyAapHux mcxbmmsmsx a*» pactunpe- 
HM* CKBaKMM. Ue/ib M3o6peTeHwa - noBbiuje- 
nwe ycToAMMBOCTM pa6oTbi nMeBMoyAapMbix 



MexaHM3MOB nyreM aBTOMaTMiecicoro nepe- 
pacnpeAe^eHMn pacxoAa BOSAyxa. PacuiMpw- 
Te/ib BKAionaeT KOpnyc. HanpaB/iaiotMiiH 
riHAOT. KOMrwieKT nHeBMoyAapHMKOB, ycTaHOB- 
neHHbix na xopnyce. m B03AyxopacnpeAenn- 

Te/1b C HenOABMXHWMM 6/IOK3MM 7 M 
nOABMXHWMM 6/10K3MW 21. OXB3M6HHblMM 6eC~ 

kohchhoA rwgKOftTJiro^ 22. Kopnyc coctomt M3 
nOABOA^UiHX cexuHtf, B Ka*AOW M3 xotopux 

MMeeTCfl BXOAH3R 11 M BblXOAHB* 12 KSMepU M 

Apocce/iwpyiotuee ycTpowcTBO, cocToniuee M3 
Biy/iKM 13 m noAnpyacwueHHoro Kiianana 14 c 
OTBcpcTMflMM 15. lOianaH 3aicpen/ieH Ha ujToice 
16, na kotopom ycTaHOB/ieHU npyxunw 17 m 
18 m rartxa 19. flpw HapyuiemiM paBHOMepHO- 
ctm pa60Tbi fiHCBMoyAapHMKOB 6/iaroAapa Ha- 
/immmio rM6itoa T»rw 22 nponcxOAMT 

aBTOM3TMHeCKOe BUpaBHMBaHtie nOA3MM B03- 

Ayx3 b ica*cAwa nHeBMoyAapHMic. 3 w/i. 



IS 



M3o6peTeHne qthocwtcb k ropHOft npo- 

MWUJ/ieHHOCTM M MOXeT 6blTb MCn0/lb30B3H0 B 

nneBMoyAapHbix MCxaHM3Max, npeAH33H3- 

M6HHUX A"« paCUIMpeHMfl CKB3KMH. 

Ue/ibio M3o6peTeHM« HB/meTCR noBbiine- 

HM6 H3ACXHOCTM pd60TU p3CUIHpMTe/l« fiy- 

tcm 3BTOM3TMM6CKoro nepepacnpeAenCHM* 
pacxoAa B03Ayxa b nHCBMoyAapnux Mexa- 

KM3M3X. 

Ha 4>Mr. 1 npeACTae/ien pactuMpMTe/ib 
CKBaxMH. o6tunH BMAi Ha <|>Mr. 2 - ceMeHwe A~A 
na 4*ir. 1; Ha <t>nr. 3 - ceneHMeB-B Ha <t>w\ 2. 

PaciUMpmeiib ckbbkmh BioixwaeT xopnyc 
1, HanpaB/ifltotUM" nwnoT 2. komii/ickt paBHO- 
M6pHo pa3MeiueHHwx b KOpnyce nneBMoyAap- 

HHKOB 3 C pa60MMMM K3M6p3MH 4 M nOpUIHflMH 

5, B03AyxopacnpeAe/iMTe/ib 6 c HenoABvixHfei- 



MM 6/10K3MH 7 M ROABOA^tUMMH CCKUM5IMM 8. 9. 

10. B icattAOft ceict4Mw MMeiOTcn BxoAHa» 11 n 
BwxoAHaji 12 icaMepM m APocce/inpyK>iuee yc- 
ipoMCTBO. cocTonmee M3 BTy/ixw 13 m noAnpy- 
xMHeHHOro icnanaHa 14 c oTeepcTMHMM 15.. 
Kiianan aaxpen/ieH Ha iuioxe 16, Ha kotopom 
ycTdHOB/ienbi npyxwHu 17 m 18 m raftica 19. 

TOPUU CCKUM« 33KpblTbl xpblUIK3MM 20. Ha 
KOHUdX UJTOKOB 16 yCT3MOB/lCHM nOABMMHWe 

6/io km 21. KOTOpue nocpeACTBOM 6ecKOHeM- 
HOft rM6xoft Turn 22 CBaaanu c HenoABn^wy- 

MM 6/10K3MM 7. 

PacuiHpMTe/ibCKBaxMH pa6oTaeT cneAyo- 
U4MM o6pa30M. 

PacujMpMTe/ib ycTanaB/iMBafOT na 336om, 
Buiwaior BpaiueHMe m noA3K>T cxaruw B03- 
Ayx b B03AyxopacnpeAennTe/ib 6. 
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C*aTbia B03AYX M3 BXOAHO* K3MepW 1 1 

k3*ao* noABOA«meii ceKumi 9. 8. 10 Mepea 
OTBepCTMa 15 noAnpy^MHeHHoro itnanaMa 14 

M 3330P Me)KAY HOC/ieAHMMM M BTyflKOA 13 

nocTynaeT b bwxoahyk) icaMepy 12 h 3aieM 

COOT BGTCT 8 C H H O B paSOMyK) KaMepy 4 K3)KAOrO 

w3 KCMn/ieKTa nHeaMoyAapHUKOB 3, npMBOA* 
b B03BpaTHO-no<rryn3Te/ibHoe ABMxeHwe nop- 
uieHb 5. noA AeacrBMeM KOToporo ocymecTB- 
n»K)T pa3pyiueHMe nopoAw. 

flpw paBHOMepHoft pa6oTe nweBMoyAap- 

HMKOB 3 3330P MOKAY flOAnpyXMHeHHUM K/ia~ 

naHOM 14 m BTy/iicoA 13 APOCce/iMpyumero 
yCTpo«CTBa KaxAOft M3 iioaboa*iuwx ceKUM* 8, 
9. 10 OAMH3KOB m, cneAOBaTc/ibHO, b pa6oMy»o 15 
KaMepy 4 Ka*Aoro nMeBMoyAapHwka 3 nocry- 
naeT paBMoe ko/imhcctbo cxcaToro B03Ayxa 

fipM OAHMaKOBOM AdB/ieHHH. 

Eciiw Ke pasHOMepHocTb pa6oTy nHeBMO- 
yAapMMKOB 3 HapyujaeTC« BcneACTBwe bo3- 20 
moxhux A«<t>opMauMft nopujHa 5. M3MeMeHMft 
TeMnepaiypHoro pexoiMa n He BMoyAa pH w kob 
3 W1M APyrWX $3KT0P0B, to 3aaop Me*Ay noA- 
npyxMMeHHUM KiianaHOM 14 m BTynKOft 13 M3- 
MeHfleTC» nponopuMOManbMOConpoTMBiieHMio 25 
noTpefrrre**. Ecnn, nanpuMep, conpoTMB/ie- 
Hue noTpe6neHwo cxaToro B03Ayxa nHesMoy- 

A3PHMK0M.3. CB*33HMWM C nOABOA»U*eft 

ce*uweA 8, yae/iMWH/iocb, to pacxoA B03Ayxa 
T3M yMeHbUJM/»C5i m Aao^enwe b bwxoaho* ica* 
Mepe 12 Boapocno. a b buxoahux KaMepax 12 
ceuuift 9 m 10 pacxoA c*3Toro B03Ayxa m 
CKOpocTb ero ABwxceHMH MrMoaeHHo B03pacTa- 
iot.mto BM3WBaeT nepeMemeHwe xnanaHOB 14 



30 



b HAnpaB/ieHMW K3Mep 12 b noABOA»uuix cex- 
UMflx 9 m 10. yMeMbiua« 333op MexAY noAnpy- 
xMHeHHWMM xnanaHaMM 14 m BTy/iKaMW 13 
ynoM«HyTwx cexiuifl. C noMOtubio 6ecxoHes- 
Hoa rn6KOrt Tarn 22. orw6aiomea HenoABMxc- 
Hwe 7 h noABM^CMwe 6/iokm 21, xnanaH 14 
nepeMeiuaeTcw b cTopoHy yBe;iMMeHw* 333opa 

B nOAB0A»iUe^ CeKUMM 8, HTO aBTOMajUMeCKM 

BOCCTaHaanMBaeT paBHOMepnyio pa6ory Bcex 
nHeBMoyAapHMKOB 3. 

. (DopMy/ia M3o6peTeHMfi 

PaCUJMpMTe/lb CKB3)KMH» BK/1K)H3K)IUMA 

pa3MemeHHbie b Kopnyce rmeBMoyAapMwe 
MexaHM3Mbi m B03AyxopacnpeAe/iHTenb, no- 
nocTb KOToporo coo6meHa c pa6oMMMW KdMe* 

pa MM HHeBMOyAapHblX MexaHH3MOB, OT/IM- 
^^K}l^MACff TeM. MTO. C Me/lbK) nOBWUieHMJI 

HdAexHOCTM pa60TU paciunpme/1* nyreM bb- 
TOMaTMMecxoro nepepadnpeAeneHMa pacxoAa 
B03Ayxa b nHesMoyAapHux MexaHM3Max, om 
CMa6xeH 6/ioKaMH, a B03AyxopacnpeAe/iMTeiib 

BbinO/IHeH CeKUMOHHUM C nOABOAOM K3*A0R 

cexunM k pafkwefl icaMepe ica*Ai>ro nHeBMoy- 
AapHoro MexdHM3Ma, npw stom oamh M3 6jio- 

KOB MenOABMXHO p33Mei4eH B l^eMTpB/lbHOft 

Macm B63Ayxop3cnpeAeJiMTei». 8 flpyrne yc- 
T3H0B/ieHbi b cexiiMflx c B03MO^cHocTbK> nepe- 

MemeHMfl M KdXAUA H3 H MX CBB33H C 

HenoABMKHUM 6/iokom nocpeACTBOM 6ecM>- 
HesHoft rnOKOft T»rw, npuseM xaxAaa cbkuha 
B03AyxopacnpeAemiTe/i» i4MeeT noAnpymn- 

HeHHblft KiianaM. KOTOpWft C8«33H C 6/10KOM, 

ycTaMoaneMHWM b 3to« cexuMM. 



Y/ 




BEST AVAILABLE COPY 



1677225 




CocTaBwrenb JI.HepeneHKMHa 
PeAarrop B.&enbw&H . TexpeA M.MopreHtan KoppeicTop T.fla/iMft 



3aica3 3091 Inpax 359 RoAnMCHoe 

BHHHFIH rocyAapcTeeMHoro komwtgt3 no m3o6pgtchmjim w otkpwtmam rip* TKHT CCCP 
1 13035. MocKBa, X-35, PaywCKaa Ha6., 4/5 



ripoM3BOACTBeHHO^i3AaTe/ibCKMA KQ M6wHgT "Pa TenT", r. y*cropoA, y/i.rarapwMa, 101 

S1ST AVAILABLE COPY 



[state seal] Union of Soviet Socialist (19) §U (i i) 1677225 Al 

USSR State Committee (5 1 )5 E 21 B 7/28 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4696570/03 

(22) May 29, 1989 

(46) September 15, 1991, Bulletin No. 34 

(71) Scientific-Research Mining Institute 

(72) E. A. Ivanenko, A. D. Zaytseva, and 
L. V. Sidenko 

(53) 622.233.051.77 (088.8) 

(56) USSR Inventor's Certificate 
No. 1 167294, cl. E 21 B 7/28, 1983. 

USSR Inventor's Certificate 
No. 1273490, cl. E 21 B 7/28, 1985. 

(54) BOREHOLE REAMER 

(57) The invention relates to the mining 
industry and can be used in pneumatic 
hammer mechanisms for reaming 
boreholes. The aim of the invention is to 
improve the stability of operation of 
pneumatic hammer 



mechanisms by automatic redistribution 
of the air flow. The reamer includes a 
body, a pilot guide, a set of pneumatic 
hammers mounted in the body, and an air 
flow distributor with stationary pulleys 7 
and movable pulleys 21, encircled by 
endless flexible linkage 22. The body 
consists of feeder sections in each of 
which there are inlet 1 1 and outlet 12 
chambers and a throttling device, 
consisting of bushing 13 and spring- 
controlled valve 14 with openings 15. 
The valve is attached to rod 16, on which 
springs 17 and 18 and nut 19 are 
mounted. When the rhythmic operation 
of the pneumatic hammers is disrupted, 
automatic equalization of the air feed to 
each pneumatic hammer occurs because 
of the presence of flexible linkage 22. 3 
drawings. 
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The invention relates to the mining industry and can be used in pneumatic hammer 
mechanisms designed for reaming boreholes. 

The aim of the invention is to improve the reliability of operation of the reamer by 
automatic redistribution of the air flow to the pneumatic hammer mechanisms. 

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A— A section in 
Fig. 1 ; Fig. 3 shows the B— B section in Fig. 2. 

The borehole reamer includes body 1 , pilot guide 2, a set of pneumatic hammers 3 that 
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air 
flow distributor 6 with stationary 
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pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12 
chambers and a throttling device, consisting of bushing 13 and spring-controlled valve 14 with 
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are 
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted 
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible 

linkage 22. 

The borehole reamer operates as follows. 

The reamer is placed on the bottom of the borehole, rotation is initiated and 
compressed air is supplied to air flow distributor 6. 
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet 
chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter 
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hammer in 
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock 
occurs. 

During rhythmic operation of pneumatic hammers 3, the gap between spring- 
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section 
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is 
supplied to working chamber 4 of each pneumatic hammer 3. 

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible 
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or 
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in 
proportion to the resistance of the air consumer. If, for example, the resistance to compressed 
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then 
the air flow at that point would decrease and the pressure in outlet chamber 1 2 would 
increase, while the compressed air flow and the air velocity would instantaneously increase in 
outlet chambers 12 of sections 9 and 10, which would result in displacement of valves 14 
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in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring- 
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless 
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is 
displaced toward an increase in the gap in feeder section 8, which automatically restores 
rhythmic operation of all pneumatic hammers 3. 

Claim 

A borehole reamer, including pneumatic hammer mechanisms disposed in the body and 
an air flow distributor, the cavity of which communicates with the working chambers of the 
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving 
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer 
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections 
with feed of each section to the working chamber of each pneumatic hammer mechanism, 
where one of the pulleys is disposed in a stationary manner in the central portion of the air 
flow distributor, and the others are placed in the sections so that they can move, and each of 
them is connected with the stationary pulley by means of an endless flexible linkage, where 
each section of the air flow distributor has a spring-controlled valve that is connected with the 
pulley mounted in that section. 
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[see Russian original for figure] 



Fig. 1 
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